In vitro characterization of secretion rates from silastic micropellets containing estradiol.
For local, controlled steroid hormone administration into tissues, such as the brain, we have prepared cylindric micropellets of 1 mm in length and 1 mm diameter. The micropellets are a mixture of silicone glue (silastic) and 0.1%, 1.0%, or 10% estradiol (E2). To evaluate in vivo E2 secretion rates, micropellets were implanted into the brains of 40 rats for either 1, 4, 8, or 12 weeks. In vitro 24 h E2 secretion rates of these implants were compared-after removal from the rat brain-with 24 h secretion rates of micropellets that had been incubated for the same periods of time in vitro only. In vitro release of E2 decreased steadily but asymptotically from the first day of incubation to the 3rd or 4th week, when an apparent steady state is achieved. With any E2 concentration the coefficient of variation for 24 h release rates rarely exceeded 15% within a group. The release rates increased nonlinearly with the concentration of E2 in the pellet. Subsequent to in vivo implantation the in vitro secretion of E2 was slightly higher than the in vitro secretion of micropellets incubated for the same period of time in vitro. Thus (1) the secretion rate from a pellet can be predicted rather exactly by the mixing ratio of silastic and E2 and (2) the secretion rate from the micropellet in vitro and in vivo appears to be rather similar. It is concluded that the method described is very useful for short-term (days) or long-term (weeks, albeit not constant) local exposure of defined tissues to steroid hormones.